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ABSTRACT 
 
 
 
Dementia illness defines as a condition where the patient lost the ability to recall 
memory entirely. Thus, many researchers have experiment developing new alternatives 
to cure dementia illness. This research proposed a new alternative treatment utilizing 
Augmented Reality (AR) technology based on home based treatment daily activities. 
The proposed alternative treatment is not meant to cure, nevertheless is to enhance 
dementia patient’s quality of life (QoL). The AR system generates a virtual object in the 
real world using marked AR system to project three-dimensional images in the patient 
sight or display panel. The task for each scenario classified based on home treatment 
activities that focus on the patient’s daily activity. The displayed scenario facilitated 
patient to complete that particular task. The proposed system aid the patient by 
displaying video guide instructions. From the result, the proposed method able to reduce 
the degrading memory function effect based on time between 38% up to 57% for a 
limited short term depending on the given task. As a conclusion, the application can be 
further improve in term of display device’s weight, detection accuracy, information 
quality and patient specific task. The application will be act as an alternative treatment 
for dementia patient and a foundation research for other similar memory function 
challenges disease (Alzheimer disease (AD)). 
(213 words) 
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ABSTRAK 
 
 
 
Penyakit demensia ditakrifkan sebagai suatu keadaan di mana pesakit hilang keupayaan 
memori sepenuhnya. Oleh itu, ramai penyelidik membuat penyelidikan mengenai 
rawatan alternatif yang baru untuk merawat penyakit demensia. Kajian ini 
mencadangkan rawatan alternatif baru dengan menggunakan teknologi Augmented 
Reality (AR) berdasarkan rawatan menggunakan aktiviti harian di rumah. Rawatan 
alternatif yang dicadangkan tidak bertujuan untuk menyembuhkan, namun adalah untuk 
meningkatkan tahap kualiti kehidupan (QoL) pesakit demensia. Sistem AR membawa 
objek maya ke dalam dunia sebenar dengan menggunakan sistem AR yang ditanda bagi 
memancarkan imej tiga dimensi ke dalam penglihatan atau paparan panel pesakit. Tugas 
untuk setiap senario dikelaskan berdasarkan aktiviti rawatan di rumah yang memberi 
tumpuan kepada aktiviti harian pesakit. Senario yang dipaparkan bertujuan untuk 
memudahkan pesakit menyempurnakan tugasan. Sistem yang dicadangkan membantu 
pesakit dengan menggunakan arahan yang dipaparkan oleh video bagi setiap tugasan 
yang diberikan. Berdasarkan keputusan kajian, kaedah rawatan yang dicadangkan dapat 
membantu mengurangkan kesan kehilangan fungsi ingatan melalui pengurangan masa di 
antara 38% sehingga 57% untuk jangka masa pendek bergantung kepada tugasan yang 
diberikan.  Kesimpulannya, aplikasi ini boleh ditingkatkan lagi dari segi mengkaji berat 
alat yang sesuai, kelajuan alat mengesan sesuatu objek, kualiti maklumat yang diberikan 
dan tugasan yang sesuai bagi pesakit.  Aplikasi ini dijangka bertindak sebagai rawatan 
alternatif untuk pesakit demensia dan asas penyelidikan kepada penyakit lain yang 
berkaitan kehilangan fungsi ingatan (penyakit Alzheimer (AD)). 
(218 patah perkataan) 
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CHAPTER 1 
INTRODUCTION 
1.1 INTRODUCTION 
Currently, augmented reality (AR) has a high research interest among academics and 
researchers. It has been realized by many that AR as a new technology to improve the 
existing solutions and able to unlock new applications that were not possible without AR 
[1]. Figure 1.1 shows the technology cycles that have tended to last ten years. Every 
generation, the technology is created to help human do their work easier. The 
technologies covering from assisting computational tasks until visualize the results. 
Besides gaming and entertainment community, other industrial engineering, and 
engineering field realized the potential of AR to be used in medical field. Among the 
example are preoperative diagnoses, intraoperative navigation and postoperative control 
[1]. 
Figure 1.1: Technology cycles have tended to last ten years [1]. 
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Augmented reality (AR) is also being used in the image guided therapy (IGT) 
and it becomes considerable research interest in the medical community. The approaches 
include head-mounted display (HMD) such as simple beam splitters, sophisticated 
retinal scanning devices, semitransparent mirror, and modified medical instruments like 
ophtalmoscope, endoscope and operating microscopes. The easy way to implement an 
AR solution for IGT is to use a standard HMD  and display monocular or stereoscopic 
graphics registered to the operating side [2]. 
1.2 PROBLEM STATEMENT 
Dementia is a term for disease and conditions characterized by a decline in 
memory or other thinking skills that affects a person’s ability to do activities in daily life 
[3-4]. Dementia is a non-specific syndrome in which affected the areas of brain function 
and affected memory, language, problem solving and attention. Dementia, unlike 
Alzheimer’s, is not a disease itself.  
Based on Diagnostic and Statistical Manual of Mental Disorder Fifth Edition 
(DSM-5), Dementia is diagnostic categories of major and mild neurocognitive disorders 
[5]. Dementia appears in the higher mental functions of the patient initially. Eventually, 
in the later stages, the patient may not know what day of the week, month or year it is, 
he or she may not know where he is and might not be able to identify the people around 
him. From that situation, the person might have the first symptom that is memory loss. 
Further, several symptoms might occur beside memory loss. The symptoms are 
moodiness and have a difficulty to communicate effectively. Dementia is caused by 
damage to nerve cells in the brain or in the medical terms called as neurons. Therefore, 
neurons can no longer function normally. As a result, the human ability to live in a 
normal way is zero percentage [5].  
Based on the report from Alzheimer Association, there are eight (8) types of 
dementia diseases as follow: Alzheimer’s disease, Vascular dementia, Dementia with 
Lewy bodies (DLB), Frontotemporallobar degeneration (FTLD), Mixed dementia, 
Parkinsons’ disease (PD) dementia, Creutzfeldt-Jakob disease and Normal pressure 
hydrocephalus [5]. Figure 1.2 shows the statistics on the changes in number of deaths 
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between the years 2000 and 2010 due to disease respectively. It can be concluded that 
the death in Alzheimer’s disease increasing about 68% from years 2000 to 2010 
compared to other diseases such as breast cancer, prostate cancer, heart disease, stroke 
and HIV. 
Based on Alzheimer Association yearly report 2014, dementia disease is a 6
th
leading cause of death in the United States of America compared to all types of disease 
in the world [6]. Based on recommendation by United Nations (UN) and Malaysian 
Ministry of Health, Karim HA [7] reported that the proportion of the total Malaysian 
population who were elderly had increased steadily from 4.6% in 1957 to 5.7% in 1990. 
It is also predicted that the proportion will continue to increase from 6.3% in 2000 to 
12% by the year 2030 [8]. So, it is very important for us to take serious action towards 
this disease. Although this disease has no cure until now, researchers are actively 
figuring out the best way to prevent this disease from becoming worst [5]. 
Figure 1.2: Change in number of deaths between 2000 and 2010 due to critical 
disease [5]. 
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Unfortunately, there is neither suitable nor specific treatment for the dementia 
disease during this research done. For the moment, there is medication and various 
forms of therapy were designed to help manage symptoms and improve patient’s quality 
of life as shown in Table 1.1. The existing treatment has a weakness in term of safety 
and cost [9]. Table 1.1 shows that each of the medication has a lot of side effect to the 
patient and expensive [10]. Although the existing treatments help to improve patients 
quality of life however there is yet AR technology based treatment to treat dementia 
patient. Therefore, through this problem, AR technology is implementing in this 
research to see whether this technology can be one of the alternative treatment to treat 
dementia patient compare to the existing treatment. At the same time, the proposed 
approached targeted to reduce the cost and increase safety of the treatment. 
Therefore, this research proposed an implementation of Augmented Reality (AR) 
technology in improving dementia patients’ quality of life (QoL) by utilizing the DARD 
application. The age for dementia patient in this research is between age of 20 and 46 
years old. This research focuses on designing an application based on activities of daily 
living (ADL) that can be helpful in improving quality of life dementia patient. The target 
users for this application are people with dementia (PwD) in a mild stage. The treatment 
is focused to ADL skill training. DARD was designed based on three scenarios (tie a 
shoelace, fold a cloth and recall memory) which is about home based treatment. DARD 
will help dementia patients by displaying the image using AR platform to do their daily 
activities. The database was created by the caretaker who take care the patient based on 
patient situation. The objectives for this research is to apply the AR technology toward 
dementia patient treatment in order to improve their quality of life. 
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Table 1.1: Approved treatment from FDA [10]. 
Generic Costs Brand Approved For Side Effects 
Donepezil Aricept All stages Nausea, vomiting,  $ 121.10 
loss of appetite  
and increased 
frequency  
of bowel movements 
Galantamine Razadyne Mild to moderate Nausea, vomiting,  $ 66.38 
loss of appetite  
and increased 
frequency  
of bowel movements 
Memantine $ 49.80 Namenda Moderate to 
servere 
Headache, 
constipation,  
confusion and 
dizziness. 
Rivastigmine Exelon Mild to moderate Nausea, vomiting,  $ 48.00 
loss of appetite  
and increased 
frequency  
of bowel movements 
Tacrine $ 316.00 Cognex Mild to moderate Possible liver 
damage,  
nausea and vomiting 
Memantine 
+Donepezil 
$ 170.90 Namzaric Moderate to 
servere 
Nausea, vomiting,  
loss of appetite , 
increased frequency  
of bowel movements, 
headache, 
constipation,  
confusion and 
dizziness 
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1.3 RESEARCH HYPOTHESIS 
The effectiveness of DARD can be analyzed by experimental analysis the 
research findings. The purpose of this test is to prove that the performance of 
DARD is greater than 95%. The effectiveness of the device was evaluated by all 
samples with a specific requirement. The requirement is:  
H0 : μ = 95 %  H1 : μ > 95% ( claim ) 
H0 = Null Hypothesis, H1 = Alternative Hypothesis 
So the hypothesis claim that DARD can help in improving dementia patient 
quality of life.  
1.4 RESEARCH OBJECTIVE 
This research sought to accomplish the following objectives:- 
i. To design and develop Augmented Reality (AR) based application that able
to treat people with dementia (PwD) in order to improve their quality of life
(QoL).
ii. To evaluate the effect of the AR applications to the dementia patient when
performing activities by comparing with non-dementia patient.
iii. To analyze the effectiveness of the AR applications in improving quality of
life for dementia patient.
iv. To study the perception non-dementia patients towards DARD application.
1.5 RESEARCH SCOPE AND LIMITATION 
The scopes of the research area:- 
i. Three (3) types of initial activity had been chosen from home treatment
activities. The activities are tie a shoelace activity, fold a cloth activity and
recall memories activity.
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ii. This research involved volunteer of eight (8) sample whom were five (5)
male and three (3) female. There are one (1) normal (non-dementia) from
student FKEE UTHM and seven (7) mild dementia patient with mixed
gender.
iii. The experiment was focused on short term duration which was about seven
(7) weeks.
iv. Technical part of this research is covering light intensity parameter (light
intensity versus brightness level) , detection distance parameter (HD video
versus VGA video) and tracking distance parameter (HD video versus VGA
video).The purpose of this parameter test is to find the suitable environment
for dementia patient.
v. The costing for this research is compare generally with the cost medicine
treatment by food and drug association (FDA).
vi. The safety issues not exist because the place of the treatment is at home and
need to have an ethic permission in order to do in deep.
1.6 SIGNIFICANTS OF STUDY 
This section states the importance of study in this field. The significants of the study are; 
i. Future researcher will be able to use this study as a guide which can be a 
stepping stone for making a more advanced augmented reality (AR) 
application that will help improve quality of life dementia patient in future.
ii. In this research, three parameter are identified which are light intensity
parameter, detection distance parameter and tracking distance parameter.
Through this research, the information from this three parameter are very
important in order to create AR application.
iii. The finding shows that, the home based treatment activity with ADL skill
such as tie a shoelace, fold a cloth and recall memory can be supported by
AR application.
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